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Xli 'J f-^A^fMKKCf SScffi-TS £ k*n«rafc*ra** 
tfftHk. U?-^A£itirat^afr*£ka«Tffi&*r 
a«r*trtEffik . #*»»fc: y*?A«***LT«r* 

*s*3§«a«*afl:£a* o . 1-1 oa 

fi%-&#-f k £ft$k1-S#*£mf»?lZ#TOL 
lit** 2] tf'JvV 

am. 

[fl*iI3] *S*3?#a«aafc£a#. t'Jy 

/ y i - > s rv-^&tft 'J s : Jyfrbtc 

*»*»4>««i6fJ>*< k i-a*Hfc£«rC**. 11$ 

^rt •?> . w*a i - 3 w ^•ftiMzim^i^^mM 
az&a*. 

[ ti^ja 5 ] wmmwz , trx y n h . x 
-n.coit-&m& o.i-i oa*%**t4 . n$a i 

[W*B6] yf^AttF, LiPFs&tfLiBF 

4 3&»<3jHtf<xl>^flr< k t lSoatlU^AaifcU; 

L i C F 3 S 0 3 . L i N ( C Fs S 0 2 ) 2 . L i N ( C 
F3CF2SO2 ) 2. L i N (CF3SO2 ) (C4F9SO 
2) . Li P F3 (C 2 F5)3&l>'LiB (CF3COO) 

4 *» 4 & mfr^mti & 'J?% < t h 1 ffleo* a y * * 

A^T'* £ , If 1 - 5 OV ^ftiWCiaW)**3Rf 

— K ifi/yt^T-^K. t'x/i/x^ytf— 

fl:*»*o. i~i oa*%**u 

B F4"C#>I> . fflf^Jfi 1 - 6 vf tiMztmoifrm 

iw*as] yf-^A^aasiiwtJtaj^re&SrftsWH 

#>\ XlfcHflffcfcW-Sfg^Bq (00 2S) WdtftfO. 
3 3 5-0. 34 nm<7iBmmt®33*V ! /&t:li. S 
n , S i RVA 1 0»4>$ri»j&»6atf;fi$iJ«3r< k 1> 1 



2) #^2 00 2-3 590 02 

2 

s . a$a 1 - 7 ot ^t*i*»t=iEa^Nc*«Baui»c 

[If*JR9] ^<tt>, A«Uf">A, y^"7A£ 

&x«i y f - ? a saatfttaj f & - k d^re&srw a & 
aaaaaare* -5 t , ^mcshse t y +*t a« l 

0 *a»»«S6a3IHifl:-&*t 0.1-1 

10 oftt%^-*-rs; k iw&kth4$x%mm. 
tooon 

iftpmmt&ftWsftm] win jMtxwmzx. 

[0002] 

20 • imxmm mmssm^natit. >mwzki> 

[00033 -eo^t't. ««WW)^J^Hk{cJ:*IBft 

£ k frt> . nek*. *) t *v«««*frcoa»ittffioifli± 

30 *«S3WrilHk=5roT^6. EffitJi. vS«k 

ULiCoOi, LiMn 2 04 , L i N i ChlfO&E 

Mflsftad'.'aawi. Aauf-fAoa, a-?*. 
Ajaaa. 55aaa»<osawmWs sn. sif^ 

aqiasiva**. 

[0004] a«s inA.^M<tta«ziJcaat:*iv^ 
&rtmz\ zt^o ffimftfo h . i«nffl*a*-t&fc 

* as Lfeait*^ *>n. $8^§ ftT *s 0 . Mi » 2 - 

xf-^b.y j/y <aasa4 6^ 1 2^ 1 1 8 7 ji 1 9 
y (#^¥7-1 05 9 7 7-t^a) , *s*-toy* 

4yY->v. 2, 3->v+ : Jy. N-^f-;Ptf5V- 

^^fb^t) (#I8¥9 - 2 0 4 9 3 2#^?8) 

[0005] mt. ±aLfc^Mcaaaan<>«a<ioa 
50 aa<o±»ai:L"Ctt, -^fM$o?s£#>w-py 
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3 

h £ffl^£«8?$<iIM$k IX ^x*jMr-#*- h 
[0 0 06]-*. r-^f-n5^hy^<05^h>"ft; 

-MHc*v\jifc. 8HAfctt<. ISttfc«r**, ffiffig • 

am t £ k & < +#&«»$tttg£?e»-t *> z 

btfX't. tS&k LTxf-v y#-tf*- h kffifftSig 

[0007] iMMbLXr-y'f-vJVhy 20 

*ffl^fc«H¥iKt:*JV^. .IRffiKk LT 1 5-3 5£S 

1 1-3 1 5 2 5#&f8) '. Li'lWf^ r-7>u 
9?hy£ffl^fcWSil»i. xf-uy^-rK^-h&tf 

[0008] 

[ «»Wlfifc L J: o k -t I. mm ] . IMcStt k 30 

Sik2:@Wk1-|). 
[0009] 

[«H*l!Kfe'f SfcAO^S] ±I5«0S 

ft^Hi k-rs immu zm^z #** wwsz<k 

■TSIBIRKSrffiffl-tSiktiO^ -klEtfteWfcffl^fc 

[0010] IH*>*^<7)®i , (S. ^< i: 

Z k #«r&&*ffi££tfftffik . D A£*K&tf* 
ffi-f 6 - k ^^WS-irtyjESSk . IMcjftKtc 'J f- 50 



1f0S2 00 2-3 5 900 2 
4 

*«wiRz<HEiiL tc#t*. 

[0011] **BjjoflS«oBBU;. 4*flr< k i . &JSy 

y f-«> j>t&mm lt & y , mtmmvy 9 v wt£ 
mi^t-rtmmx'h'o, &l smmzmmm® 

[0012] 

ffiWCMWt*. 4«S:<ki, £Ry*«> 

A, •J^-'>A^X{± , J^'>ASrPSi!St/&iU-ri»C:k 
AfiTfi&rttfte^&attk . Uf-»?A*«IEfttfttaJt 
£ £ k a**ra&5r*m**MEfik . Mem: U 

mmmix%iwMMtfrt>ffif&2ti. ±be#**« 

[ 0 0 1 3 ] y ? b yfc&Hffltlt* L i -f ^-ycofliSi 

4>^5i?hy-f^ttO-g-*ft(i. if$L<{i6 0fifl% 
W±T'J>0. Sfe£#*L<t±7 0M%JaJL ft iff 
i L < « 8 0 aft%«±Oi2H(C l ^T+tf&SflMtflg 
*S^McJ8«<0ffl*^<yfr*aiRt* £ k L 

[0014] *3WBC*J»t6 . 9 ^ b >tt&tob LT 

0 ^=firir ^ k cos**- 1> . ft*m%&<r> y 9 
Y >tt&Wr -71-ay'?h>$:'J>-%<bh6 0mM. 
%$ttZbtfZL>l,z1&£U\ 

[0015] ^m^m^tih-tsas^mamft 

m&<7)-mziit&ik£ty)X'h i o . $m&x°i>mmRT 
ii<. mmizh^xii. sxigFF£-kttm t -<>iz 
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5 

< i ) asm?* imttrKWB&fcm-m < try =jy 
Hf*WKtt. ffiiitf, tf'jyv, ^yyy* -f y*yy 

j-oyy, l, io-7xtyho'jy, 4, 7-7x 
■fyhavy. a-tnyy, /3-frjyy. r-tf=» 

yy, 2-r-fe^bfy^y, 3-r-fef-;ufy>-'y s 

4- r-bf-;i/ty i^'y. 2-7x-^e^> v 3-7 

x-/L-t?yS/'>\ 4-7x-/>fiJy>. 2. 6-^'- 

t-yf-^-4-y^try>''y^. 10 
ft 

y, yyyjy, yfj'Jy. *t/>j 

y. 3-xwzyy$?y* A-x+ivwyiSy. 3 

-r-fefvury^vy, 4 -r-tf-zi't 3- 

7x-;Hr i Jfy'y. 4-7x-^tf'J^y>. 2-^ 

f-;ptr y s ^ y , 4 - f-A- f y $ vy . 5-y f-At 
ysv'y. 2-r-bf-^try 5v*y. 4-r-t^ey 
5-r-fe^ty Si/'y. 2-7x-^fj $ 20 

i^'y, 4-7x-;Pty s>-'y, 5-7x-;utry 
y. 2-yf-;ut°5y'y, 2-r^f-;pf5^y, 2- 
7x-;Pt5yyf. 

Yfc£ft 

2. 4-hyr^*y, 1. 3, 5-hyr^y. <yy 
t-y ryy, 4-yf-;i^-i, 2. 3-byrv'y, 5 
-yf-^-i, 2. 3-hyrv'y. 4-r-fef-^- 

1,2, 3-h'J Ti^'y. 5-7*f7k-l, 2, 3- 30 
h'JTity. 4-7X-/H1, 2, 3-b'JT^y, 

5- 7x^-1, 2, 3-hyr^'y, 1, 2, 4, 

5-f H5y'y, 3-y^-l, 2, 4, 5-Thy 

x'y, 3-7-fef-A—l. 2, 4, 5-rh7x'y. 3 

-7X-/P- 1, 2, 4, 5-fh7y'yf. 
( 4 ) fflRJK? £ 1 m$tsZ.nWT&M-Wft ( fo-;l/ 

1-tT— /Ufa— /k 2 - ;>< f-/Hf a-/k 3-y^/P 
ea-zk 1 - 7 x -^en-yk, . 1 - b-yHfn- 40 
/k 1 -T-fe-M'ttt-yk -YyK-/k l-^f-;M 

yb'-/k 2-^fMyH-yK 

/k 6-^fyHyP-A". #/MN*y-/k l-yf-A- 

#/u;\'y-/k 3fdf-»fy-;k ^-ry-;k 

v-/k •< ^yyt^y-zk *cyy 

-y ytf^-fry— >k ryh5->k ^yyf^y-zk 
1, 2 -fyy-f yf-ry-;k 2, 3 -^yy>f yf 

f$5 50 
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6 

ft»WKIi, Wx.(f, 4$yy-/k K5*/-yk 1. 

2. 3-^^x'ry-yk 1.2, 3-f-r^'ry- 
/k 1. 2, s-^-t^ry-^k 1,2, 5-f-r 

y'7/-yk 1.2, 4-^^^ry-;k 1.2. 

4-f7y'7/-yl' 1 1,3, 4 -^df-lf y'ry-yk 
1.3. 4 -f-7>7y-/k N-^fyH5f/- 

yk N-7x-;M $/y-yk N-h-yM5//- 
yk N-7-te?->M$yy-/k <//Y 5 yy-/k 

-fy-f yyy-yk a yyy-;k ^vy7?iry*. 

( 6 ) gilK? ft 3fflOh*trEJiaeRKIMMI*»o 
Yfcdft 

ftttfttte. Mitf. 1H-1. 2, 3-hyry- 
;k 2H-1, 2, 3-hyry-yk ih-i, 2, 
4-hyyy-;k 4H-1, 2. 4-hyry-yk 

1. 2, 3, 4-*#-9-hyry-;k 1. 2. 4, 5 
-^■thyry-^. 1, 2. 3, 4-f-rnyry 
-;k 1. 2, 4, 5-f-rhyry-rt', i-^yy 
hyry-;k 2-*.yyby7V-/k 2H-1, 

2, 3, 4— fh7y-;k l-^fyi/-lH-i, 

2, 3-hyry-;u. 1 - 1 h - 1 , 2, 3 
-hyry-;k l-r-tf-^-iH-i. 2. 3-b 
yr x /-;k 1 -7x->u- ih-i, 2, 3-bvr 

[0016] zh^cosmmmimmit'&Mi. 2 

63rjut. 0. 0 1 ~ 1 omAxx-h *) , 0. 05-8 
m&%mn<, 0. i~5tt»%auy*?£U\ 

1 0 0 1 7 3 $ & *^O^^l5Wi:«^<?)» 

«O^J14)^iJt"$) 4 , t'- u y h «sw^i!i 

;i^7r>fH, h'^xf-uy^-^-h^Ttefa^ 
Ybk^aft^lBWaW^-^-h. TcmyxyH- 
y^S^xyk-y, 7x-/Pxf-u-y*-^-h& 

<t*iJ«0r < t i> 1 ffl^YL^ft s Wm&Wz 0 . 1 ~ 1 
0ifi%. #^L<(iO. l~88ft%. ttlX^Z 

[ 0 0 1 8 ] 43VPl?ttlfl3h*tlFffiaift*fc LT 

it. v^^mm^btih. yf-^A«fcov^Ttt. 

(DMiyf-^tt: LiPFe, LiAsFe. Li 
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BF 4 . LiTaFe. L i A 1 F4 . LiAlFe. Li 
S i F&<7)M&? -vfLWS. L i C 1 OtW<7)W^vy 

( 2 ) WJi-^M.m : L i C F3 SOalf^fiSX/U* 
yffiig. L i N (CF3SO2) 2 . Li N (C2F5SO 

2) 2, Li N (CF3SO2) (C 4 F9SO2) m<T>^- 
7)V$uTlV*)lX)V-fcvM4 5 h'ffi. L i C (C Fa 
SO2 ) zm<r>n-7)V^X3T)V^)VX)V-^yW.^ i f-Y 
Jg. L i PF3 (CF3 ) 3. L i PFs (C2F5) 3, L 
i BF2 (CF3) 2, L i BF2 (C2F5) 2. L i BF3 

( c Fs ) m<?>%M7 v iwm<o-®(r>7 vmmT*^ 

-71i>*u7)V*)imX'W.mLtc.&, L i B (CF3C 
00)4, L i B (OCOCF2COO) 2, L i B (O 

COC2F 4 COO) z^coVi-^^'rhy^x (^-7 

[0019] ztit>n®mi±2nma±.t:m-&Lxm^ 
mmmft&n&mfrbMx , l i p f 6 . l i b F4 . 

L i N (CF3SO2) 2 . L i N (C2F5SO2) 2, L 
iN(CF 3 S02) (C4F9SO2) . L i PF3 (CF 

3) 3, L i PF3 (C2F5) 3, L i BF2 (C2F5) zR 
XSLi B (OCOCF2COO) 2*s<tO*f*L<» Li 
PF$&IA'L i BF 4 M&2 
5 W.±.<tft*mm b lXr-7J-a5?h>Z6 0 8ft 

x&iifttsimmr-imitz^tei. l i b f 4 # 

5 0 nM.%&±X'*>& z t tfut l 

[00203 KWRnmm^nm'&n o w^^m 

ffli, 0. 5~-3*.)V/V "/ hJlX'hhZtffiMt L 

[0021] *w%<n-&%m*mm hfmnmit 

x-btumizmfeisti^tf \ ^cr>^m\tvx\i. m 
mm^mmmx-mmcomm^ xmm 
». ^M^m^mnm-\. smwutrnm. strut 

frUMUMiMwt t- y i-<7)7$mmmz x^xmmzti 

[0022] iii^WjR»»«<4^«J£KJ:6X|»|l|*f 
-CT&frfcl&^ffi ( 0 0 2iB) «9dfl| (JfrsTOi) #51 

0. 335 — 0. 34nm. 1 Off * L<(10 . 3 
35-0. 3 37nm"Cfc.&i«# I ff£U\ <ril£>H 
ttWHtt, K^a». 19ff£l<«l 
0. 58ft%OT. ft iff 2 L<«0. lftftKBlT 
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8 

x\ fr-o^mmizx h xiiEWfT*ftfcisjH t ^'f x 

(Lc ) #3OnmJ3Uh-CfcS£i0<ff* Uv SKIS 
JHfftM X ( L c ) (1. 5 0 n mliikcOM^ Off* I 
< s 100nmJJUtC'*l)<)«**fttff*LV^. 

[0023]^ n&ww yrygti. u— f- 
@#r • ffiaffiti ^rva-c. iltt. 1 ~ 1 0 0 ju 

m. ff£L<H3-50;«m. «t 9ff£ L< 115-4 0 
^ m . H C ff & L < <1 7 - 3 0 ^ m X h h . JMQtifia 
BETi£Jt*ffifltli. a*, 0. 5-25. OmVg 
10 T'£>0. ff*L<«10. 7~20. 0m ! /g, 1 Off 
iKIi'l. 0-15. OmVg. M(-ff^L<tl 
1. 5-10. 0mVgt*8. r;u^>"f5i- 

5 8 0-1 6 2 0 cm-^KH^f-^ Pa 

RVl 3 5 0-1 3 70cm->tf>«Htf>e-? 

pb (t-^aiaeiB) ^5$jKibR=iB/i** { ffl^. o 

-0. 5, 1 580-1 6 2Ocm-i0)ffl&W-7<7) 
2 6 cr 1 OT . ff * L < {1 2 5 cnr ' MTX'b h 
^*>'J;Off^L^. 

20 [0024] *feiit4>oji8Mttmcy f-^^ia 

W&tLXli.. Ag, Zn, Al. Ga. In. Si, 
Ge, Sn, Pb. P. Sb. Bi. Cu. Ni. S 
r. Baf<7)tItLi^. 4fcll£:tl4>AROK 

ff^L<tl. SniStt. SilHMt. A IS? 
im. Sn. Si. A \ 0)0^ ^SU-^A 

30 [0025] Zlxh<n%Wttm±2Wm±Z®&LX 

m^x{>'x\\ ztit,eonm$m*m^xnm*m&t 
&imi.mzmfe2ti&\ mm. nwtmiz. 
iz&txmmm. m&M. mmti. mmmmaixxy 
•j-^tL. mmwwmmzwtsi. &»tiz.b£.i 

[0026] mfacom&izfamizm^&ti'&izit. m 
mmftizmtmu^wm. mmm^zm^ 

40 mff)tt®l,zttLX£fc%tt®X't>til£. WzK&Ztvtc 

w zng&mbixit, xv7-vitz-<jT>. 

[0027] wsscrm&icmmi^m^m^ui. m 
mmkmzmmtmu^mmm. wnmimizm^h 

50 x-f;Hr;Uo-X. ,-KUh'^;U-T^3-;l/. gf-ftx^- 
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*\ 'J ^WU^-f , #*'4y^*W£>iii>. 

[0028] « . 

«aBti*i?«w-f safn^wa. mmmmzm^ 

f-yi^iS^JRjWilHSfU ^n^O+ffSK^JDl 
[0029] *»%OZJWt»*fllflW-* !ESS<WSt 10 

<fi»fcJt>tCIS»*L ?M^SriPtT?i^S, 
iiraCilC IX h«Bfc Lfc 0 . 
J^S-Jfi fCU- -y hWBt t h Z t l> . 
[0030] IE«J!W«fl«>5*Mtli. 20 

*y, ?yM#«7>^*fcH:*0>^;i&*ffl^S>it4. 

X'hhtznb^<)i^-m&co^x'mt. uv, 
Kmrnizmrnhv^-fm^mmz^xt,*. 



Vfffl2 0 0 2-3 59 002 
1 0 

*>Jfc*S:*ftfc. 1 C^t. 

U mzL i B F4 £ 1 t/W/'J >y h/l^ilJ&Tif j 

xMULtzw&mm^tzz tammmi 1 1 r«mc 

HttW3 

r -7f-n 5 ? h yiz a - £ 3 y y £ 5 itS%<7)S"J-&t' 
LJmzL i BF 4 £ 1 t^/U -y h/W5»&T18 

mtmu 

r - 77Y>\,Z\:V?=J>Z5 n&Xom&xm 
»L , Jg£ L i B F 4 £ 1 t^/ U -y I- tWWfeX'MM 

ixm&Lti-mmmvzz t wummm 1 1 r 

fcLTiWtefifcofc. IS* 1 
r-T^-n^hyfcl. 2, 3-hUT^>* 



*JfcR5£§*u5:^. fit, mm&lzttlX£%.X\ ffig. 
y, ^'j7 B Df uyg^j}ry:*U7 -< y&Emt-f&z 
[ 0 0 3 1 ] 4-=5r< i: & AS* IEtotf***«llfiRA» 

n & *m\<r>z:tiMM i m&t i^z-o^x 30 

yJlttlZ Ltzy'J y^-rM 7°. -y Mlffi&tM:^ 

u-* s-ffl^^-tt/i-Y yiM ht*> MSitovy yy 

[00 32] 

A (L i BF4) £ 1 =£;U/y -y h/K7)f J^-C«»LT 

w&mm$ib. mzcoxmzx^A >w*m*ftm 
l. 6 o-aza^x, izifz.mimzm'omL. -va? 
)v&nimMmzft-th. 1 oqva 7)v&<r>imM%. 50 



%£7)SJ-^T'?§ML. H(CL i B F 4 £ 1 */U/'J -y h)V 

cowfex-mm Lxmm uzmmtm^tiz tvxmm 

fJ^T«»L, 5ECL i B F 4 £ 1 ^W/'J -y h^^ff] 
L, ^C0±T'L i B F4 5r 1 ^/Iz/'J -y h/WcOffJ-^TiS 

1 

r - y^-o y 9 b ytiZimmuMitiaii'lz . l i b f 

4 £ 1 *;k/'J -y h-;K7)»J^T-«» LXmiU&tim 

zm^tiz bu&H&ami tFimzLxftmzfftc-o 

ti. HS«r«- 1 US*"*". 
J:b«^J2 

<0M-g-TJ§)BL. L i B F4 £ 1 tA'/U -y h;U0 

Wli:H«t:UTSMi*tf*-ofc. 
ibW)3 

rntf^y^-^-hC Li PFs£15e;U/y y 
«HMW1 fclSiaittTiMlf^lf^oJt. jsgmS:^- 1 
[0033] 
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1 1 



«-1 









8 5 




8 1 




8 2 




8 2 




7 5 




7 4 




9 2 




6 1 


Jt|fc02 


7 0 







[jESttft*] ttmm'&t LT L i C oOi 8 5M 
m%t,Zti-#y77 -v ? 6M%, 'J 7 <y-fbtr^ 'J r 

y (&witmm. ffi>a^K f - 1 o o o ) 9a*%s: 

toixu-si* n - * y h yea* L , * 5 y 

5 r^AJg.W^-tMffi L . fgjftflfc. ttfS 1 2 . 5 m 

C*»5fl!*] XtWHffKJSJtit&^ffl (0 0 2ffi) <50 
cHI#<0. 336nm. ft^>fX(Lc)^ 100 
nmfcU: (2 64nm) . RjtffiO . -0 4SM%. U~ 



(7) 8H2 0 0 2-3 59 002 

1 2 

•f-nuft • m,mzi. num. bet 
i£Jt«ffl«#8. 9mVg, r/i^w^yu— 

yt%mvzy~?yz^7 hAsftWzii^X 1 5 8 0~1 
6 2 0 c m- 1 COKHW Pa ( tf- I a ) «t. 

1 3 5 0-1 370cm-'c7)ffiHOh''-^PB ( £- 
?&J£Ib) <0$$J£JtR = Ib/Ia#0. 15. 158 
0~162 0cm- 1 c7)ffiffl(7)f-^(7)4 i <ii!B* i: 2 2. 2 

-44) 94a««K3IRe* , C»tt$-*fcXf-Uy- 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a high-energy-density nonaqueous 
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safety such as ignita bility and to provide a nonaqueous electrolyte used 
therefor. 

SOLUTION: This nonaqueous electrolyte secondary battery comprises a negative 
electrode containing, at least, metallic lithium, a lithium alloy, or a 
material capable of occluding and releasing lithium, a positive electrode 
containing a material capable of occluding and releasing lithium, and the 
electrolyte formed by dissolving a lithium salt in a nonaqueous solvent. The 
nonaqueous solvent is mainly composed of lactone compound and this nonaqueous 
electrolyte secondary battery contains 0.1-10 wt.% of nitrogen- containing 



9/5/2007, EAST Version: 2.1.0.14 



aromatic heterocycle compound. 



COPYRIGHT: (C)2003,JPO 



9/5/2007, EAST Version: 2.1.0.14 



JP,2002-359002,A [DETAILED DESCRIPTION] 



Page 1 of 7 



* NOTICES * 

• * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the nonaqueous electolyte used for a nonaqueous electolyte 
rechargeable battery and it. By using a detailed specific nonaqueous electolyte, it is related with the nonaqueous 
electolyte rechargeable battery of the high energy consistency which was excellent in the hot cycle property and the 
weight maintenance property, and excelled [ temperature requirement / large ] in various cell properties and safeties, 
such as an ignition quality. 
[0002] 

[Description of the Prior Art] development of the nonaqueous electrolyte rechargeable battery using the lithium which 
has a high energy density with lightweight-izing of an electric product in recent years, and a miniaturization — before — 
furthermore, it is wished and the improvement of various cell properties is also demanded with expansion of Field of 
application of lithium secondary batteries, such as an electric vehicle, a hybrid car, and load leveling. 
[0003] Also in it, in the automobile, load leveling, etc. used on the problem and the outdoors of waste heat by the 
miniaturization of an electric product, since an operating environment is an environment where temperature tends to 
rise, improvement in the cell engine performance in a temperature field higher than before has been an important 
technical problem. The nonaqueous electolyte rechargeable battery using occlusion and the compound which can be 
emitted is proposed by the negative electrode as an active material at current and a positive electrode in a lithium ion 
called metallic-oxide ingredients, such as carbonaceous ingredients, such as corks besides a metal lithium, an artificial 
graphite, and a natural graphite, and Sn, Si, in the metallic-oxide salt of LiCo02, LiMn 204, and LiNi02 grade. 
[0004] In current and these nonaqueous electrolyte rechargeable battery, there is a problem that the fall of a cycle 
properly takes place in a high temperature field 40 degrees C or more. In order to solve this problem, examination 
which aimed at improvement in a cycle property using the electrolytic solution which added the additive is performed, 
and it is reported, for example, 2-ethylpyridine (surface 46-volume technical [ No. 12 ] 1 1 87 term 1995), the alpha- 
picoline, beta-picoline and gamma-picoline (JP,7-105977,A), quinoxaline, Indore, 2, 3-lutidine, N-methyl pyrazole, 
phenazine, phthalazine, and a nitrogen-containing organic compound (JP,9-204932,A) like pyridazine are indicated, 
respectively. 

[0005] As a main solvent of the electrolytic solution of current and the nonaqueous electolyte rechargeable battery 
mentioned above, ethylene carbonate is used abundantly from the height of the dielectric constant. However, if 
ethylene carbonate is high and its freezing point is independent, it is a solid-state at a room temperature, and since 
viscosity is also high, the electrolytic solution using ethylene carbonate as a solvent is used as a mixed solvent which 
mixed hypoviscosity solvents, such as dialkyl carbonate, such as diethyl carbonate, as a subsolvent. However, since a 
dielectric constant is also low, if it is low, and the boiling point generally adds in large quantities, the degree of 
dissociation of lithium salt will fall, the engine performance of the electrolytic solution will fall, and also if a 
hypoviscosity solvent has a problem in the safety side of a deposit of the salt by volatilization of a solvent and the flash 
point falling and does not carry out little deer addition conversely, it has a problem in respect of the conductivity in low 
temperature, and viscosity. 

[0006] On the other hand, although lactone compounds, such as gamma-butyrolactone, are inferior to ethylene 
carbonate, the congealing point is also low to the top where a dielectric constant is high enough, and it is the 
outstanding solvent in which the engine performance which is not can be shown inferiority as compared with the 
electrolytic solution using the solvent which could demonstrate sufficient electrolytic-solution engine performance, 
without mixing with a hypoviscosity solvent since viscosity is also low, and mixed the hypoviscosity solvent with 
ethylene carbonate as a result. 
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[0007] For this reason, in the electrolytic solution using gamma-butyrolactone as a main solvent, the electrolytic 
solution which contains the ethylene carbonate of 1 5 - 35 capacity % extent as a subsolvent, and the nonaqueous 
electolyte rechargeable battery using it are proposed (JP,1 1-31525,A). however, the system which the electrolytic 
solution using gamma-butyrolactone has the still larger fall of a cycle property as compared with the electrolytic 
solution using the solvent which mixed ethylene carbonate and a hypoviscosity solvent, and is not used furthermore, 
an improvement was desired. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention is set to the nonaqueous electolyte rechargeable battery 
which uses a lactone compound as a non-aqueous solvent, and the cycle property at the time of an elevated temperature 
aims at offering the nonaqueous electolyte rechargeable battery of the high energy consistency which was excellent in 
various kinds of cell properties in a large temperature requirement, and safeties, such as an ignition quality, highly. 
[0009] 

[Means for Solving the Problem] In order that this invention person etc. may attain the above-mentioned purpose, as a 
result of repeating various examination, as the electrolytic solution of the nonaqueous electolyte rechargeable battery 
using the non-aqueous solvent which makes a lactone compound a subject By using the electrolytic solution containing 
a nitrogen-containing aromatic heterocycle compound It finds out not spoiling the safety which the nonaqueous 
electolyte rechargeable battery using the non-aqueous solvent which the cycle property at the time of an elevated 
temperature is raised, and makes a lactone compound a subject originally has that there are few ignition qualities etc., 
as compared with the case where the above-mentioned compound is not used, and came to complete this invention. 
[0010] Namely, the negative electrode with which the summary of this invention contains at least occlusion and the 
ingredient which can be emitted for a metal lithium, a lithium alloy, or a lithium, In the nonaqueous electolyte 
rechargeable battery which consists of a positive electrode which contains occlusion and the ingredient which can be 
emitted for a lithium, and the electrolytic solution which comes to dissolve lithium salt in a non-aqueous solvent It 
consists in thejionaqueou ^ rec hargeable batteryw^ the solventw^ solvent 

jnakesjdactQ^^ ami is cfiara ctenzed^by contoffinFaliitr ogen-containing aromatic heterocycle 

compound 0.1 to 10% of the weight. 

^[^CrnjThel^gafive e 

ingredient which can be emitted for a metal lithium, a lithium alloy, or a lithium, It is the electrolytic solution for 
rechargeable batteries for using a lithium for a list combining the positive electrode containing occlusion and the 
ingredient which can be emitted. It is the solvent with which it comes to dissolve lithium salt in a non-aqueous solvent, 
and this non-aqueous solvent makes a lactone compound a subject, and consists in the nonaqueous electolyte 
characterized by containing a nitrogen-containing aromatic heterocycle compound 0.1 to 10% of the weight. 
[0012] 

[Embodiment of the Invention] Hereafter, it explains to a detail per gestalt of operation of this invention. This invention 
consists of a negative electrode which contains occlusion and the ingredient which can be emitted for a metal lithium, a 
lithium alloy, or a lithium, a positive electrode which contains occlusion and the ingredient which can be emitted for a 
lithium, and the electrolytic solution which comes to dissolve lithium salt in a non-aqueous solvent at least, and is 
characterized by this non-aqueous solvent containing a nitrogen-containing aromatic heterocycle compound in the 
nonaqueous electolyte rechargeable battery which is the solvent with which the above-mentioned non-aqueous solvent 
makes a lactone compound a subject. 

[0013] A lactone compound solvent has the high dissociation degree of Li ion, and it is the low-boiling point which is 
looked at by the system which mixed the hypoviscosity solvent from the field of the dissociation degree of Li to 
ethylene carbonate in the desirable top, it is easy to volatilize, and that it is easy to cause a deposit of a salt or since it is 
easy to volatilize, the problem on safety, like inflammability also becomes high does not arise in coincidence. For the 
reason, the content of the lactone compound in a non-aqueous solvent is 60 % of the weight or more preferably, and it 
is still more preferably desirable to choose the combination of the non-aqueous solvent which shows sufficient cell 
engine performance in 80% of the weight or more of the range most preferably 70% of the weight or more. 
[0014] As a lactone compound in this invention, although gamma-butyrolactone, gamma-valerolactone, delta- 
valerolactone, gamma-caprolactone, delta-caprolactone, epsilon-caprolactone, etc. are mentioned, it is still more 
desirable that the lactone compound in a non-aqueous solvent contains gamma-butyrolactone at least 60% of the weight 
from a reason that there are more few above troubles. 

[0015] The nitrogen-containing aromatic heterocycle compound used for this invention may be a compound which has 
the aromatic heterocycle which contains one or more nitrogen atoms in endocyclic in a part of structure, a monocycle 
type or a double ring type is sufficient, and if it is in a double ring type, the ring containing a nitrogen atom should just 
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be an or more 1 aromatic-series ring. Moreover, unless the effectiveness of this invention is checked, you may have the 
substituent The following is mentioned as an example of a nitrogen-containing aromatic heterocycle compound. 
.(1) On a compound concrete target with the six membered ring ring frame (pyridine frame) containing one nitrogen 
atom For example, a pyridine, a quinoline, an isoquinoline, an acridine, phenanthridine, 1, 7-phenanthroline, 1,10- 
phenanthroline, 4, 7-phenanthroline, The alpha-picoline, beta-picoline, gamma-picoline, 2-acetyl pyridine, the 3- 
acetylpyridine, 4-acetyl pyridine, 2-phenyl pyridine, 3-phenyl pyridine, 4-phenyl pyridine, 2, 6-G t-butyl-4- 
methylpyridine, etc. 

(2) On a compound concrete target with the six membered ring ring frame containing two nitrogen atoms For example, 
pyridazine, apyrimidine, pyrazine, cinnoline, phthalazine, Quinazoline, quinoxaline, 3-methyl pyridazine, 4-methyl 
pyridazine, 3-acetyl pyridazine, 4-acetyl pyridazine, 3-phenyl pyridazine, 4-phenyl pyridazine, 2-methylpyrimidine, 4- 
methylpyrimidine, 5-methylpyrimidine, 2-acetyl pyrimidine, 4-acetyl pyrimidine, 5-acetyl pyrimidine, 2-phenyl ' 
pyrimidine, 4-phenyl pyrimidine, 5-phenyl pyrimidine, 2-methyl pyrazine, 2-acetyl pyrazine, 2-phenyl pyrazine, etc. 

(3) On a compound concrete target with the six membered ring ring frame containing three or more nitrogen atoms For 
example, 1, 2, 3-triazine, 1 and 2, 4-triazine, 1,3,5-triazine, Benzotriazine, 4-methyl -1,2, 3-triazine, 5-methyl - 1, 2, 3- 
triazine, 4-acetyl -1,2, 3-triazine, 5-acetyl - 1, 2, 3-triazine, 4-phenyl [ - 1, 2, 4 5-tetrazine, 3-phenyl / - 1, 2, 4, 5- 
tetrazine, etc. ] - 1, 2, 3-triazine, 5-phenyl - 1, ^L^-triazine, 1, 2 and 4, 5-tetrazine, 3-methyl - 1, 2, 4, 5-tetrazine, 3- 

acetyl y^J) y^^^^^ "X " 

(4) On a compound concrete target withiKe five membered ring ring fram ^(pyrrole fr ame)Jkontaining one nitrogen ] 

atom For example, a^ yrcole^l-methyl^yrrole, 1 -vinyl pyrrole, 2-melhYLpYiTole r 3-m5E YLpvrrole, 1 -phenyl pyrrole, / 
1 -vinyl pyrrole, 1 -acetyl pyrrole, Indore, 1 -methy lindole, 2-methylindole, 3-methylindole, 6-methylindole, a carbazolel 
1 -methyl carbazole, Oxazole, a thiazole, an isoxazole, isothiazole, benzooxazole, a benzoisoxazole, anthranil, J 

benzothiazole, 1, 2-benzoisothiazole, 2, 3-benzoisothiazole, etc. . ' 

,(5) On a compound concrete target with the five membered ring ring frame containing two nitrogen atoms For 
example, an imidazole, a pyrazole, 1 and 2, 3-oxadiazole, 1, 2, 3-thiadiazole, 1 and 2, 5-oxadiazole, 1 and 2, 5- 
thiadiazole, 1, 2, 4-oxadiazole, 1 and 2, 4-thiadiazole, 1 and 3, 4-oxadiazole, 1, 3, 4-thiadiazole, N-methyl imidazole, 
N-phenyl imidazole, N-vinyl imidazole, N-acetylimidazole, benzimidazole, iso indazole, indazole, benzofurazan, etc. 
(6) On a compound concrete target with the five membered ring ring frame containing three or more nitrogen atoms for 
example, 1H- 1, 2, 3-triazole, and 2H- 1, 2, and 3-triazole - 1H- 1, 2, 4-triazole, and 4H- 1, 2, and 4-triazole - 1,2, 3, 
4-OKISA triazole, 1, 2 and 4, 5-OKISA triazole, 1, 2, 3, 4-thiatriazole, 1, 2 and 4, 5-thiatriazole, 1-benzotriazol, 2- 
benzotriazol, 2H-1, 2 and 3, 4-tetrazole, 1-methyl-lH- 1,2, 3-triazole, and 1-vinyl-lH- 1, 2, 3-triazole, and 1-acetyl- 
1H- 1,2, 3-triazole, and 1 -phenyl- 1H- 1, 2, and 3-triazole etc. 

[0016] Two or more kinds may be mixed and used for these nitrogen-containing aromatic heterocycle compounds, and 
may be used for them, without separating mixture with difficult separation. Moreover, it is 0.01 - 10 % of the weight, 
the content in those non-aqueous solvents has 0.05 - 8 desirable % of the weight, and its 0.1 - 5 % of the weight is more 
desirable. If too few, sufficient coat cannot be formed, but when many [ too ], the part which becomes coat generation 
with a surplus may have a bad influence on a cell property. 

[0017] Furthermore, various additives, for example, a conventionally well-known coat generation agent, a overcharge 
inhibitor, a dehydrating agent, a deoxidizer, etc. may be mixed and used for the electrolytic solution of this invention. 
For example, the partial saturation annular carbonate which is conventionally well-known coat generation agents, such 
as vinylene carbonate, Annular saturation carbonate with unsaturated hydrocarbon radicals, such as annular sulfide, 
such as ethylene sulfide, and vinyl ethylene carbonate, Annular sultone and phenylethylene carbonate and succinic 
anhydrides, such as a propane sultone, If at least one sort of compounds chosen from the group which consists of 
annular carboxylic anhydrides, such as an anhydrous malonic acid, a maleic anhydride, and phthalic anhydride, are 
preferably contained 0.1 to 8% of the weight 0.1 to 10% of the weight in the electrolytic solution, a capacity 
maintenance property and a cycle property are good. 

[0018] Lithium salt is used as a solute of the electrolytic solution used by this invention. Although especially limitation 
will not be carried out if it can be used as a solute of the electrolytic solution about lithium salt, as the example, the 
following is mentioned, for example. 

(1) — inorganic lithium salt: — LiPF6, LiAsF6, LiBF4, LiTaF6, LiAlF4, LiAlF6, the inorganic fluoride salt of LiSiF6 
grade, and the fault halogen acid salt of LiC104 grade. 

Organic lithium salt : (2) The organic sulfonate of LiCF3S03 grade, and LiN(CF3S02) 2, Perfluoroalkyl sulfonic-acid 
imide salts, such as LiN (C2F5S02)2 and LiN (CF3S02) (C4F9S02), The perfluoroalkyl sulfonic-acid methide salt of 
LiC(CF3S02)3 grade, The salt which permuted some fluorine atoms of inorganic fluoride salts, such as LiPF3(CF3) 3, 
LiPF3(C2F5) 3, LiBF2(CF3) 2, LiBF2(C2F5) 2, and LiBF3 (CF3), by the perfluoroalkyl radical, LiB (CF3C00)4, LiB 
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' (OCOCF2COO)2, the lithium tetrakis (perfluoro carboxylate) borate salt of LiB(OCOC2F4COO)2 grade. 
[0019] These solutes may mix two or more kinds, and may be used. In these, it sees from each side of solubility, 
whenever [ ionic dissociation ], and, a conductivity property. LiPF6, LiBF4, UN (CF3S02)2, LiN (C2F5S02)2, LiN 
(CF3S02) (C4F9S02), LiPF3(CF3) 3, LiPF3(C2F5) 3, LiBF2(C2F5) 2, and LiB (OCOCF2COO)2 are more desirable, 
and LiPF6 and LiBF4 are still more desirable. When the non-aqueous solvent which contains gamma-butyrolactone 
60% of the weight or more as a with a dielectric constants of 25 or more non-aqueous solvent especially is chosen, it is 
desirable that LiBF4 is 50% of the weight or more of the whole lithium salt. 

[0020] As for the concentration of the lithium salt of the solute in the electrolytic solution of this invention, it is 
desirable that it is 0.5-3 mols/1. Since the conductivity of the electrolytic solution will become inadequate by absolute 
low density if concentration is too low, conductivity will fall for a viscosity rise if concentration is too deep, and a 
deposit at low temperature becomes easy to take place, the engine performance of a cell falls and it is not desirable. 
[002 1 ] Although a lithium will not be limited as an ingredient of the negative electrode which constitutes the 
rechargeable battery of this invention especially if occlusion and the ingredient which may be emitted are included, as 
the example, carbonaceous ingredients, such as a pyrolysis object of the organic substance in various pyrolysis 
conditions, and an artificial graphite, a natural graphite, a metallic-oxide ingredient and also a lithium metal, and 
various lithium alloys are mentioned, for example. A thing desirable as a carbonaceous ingredient is the ingredient 
which performed various surface treatment which contains a pitch in the artificial graphite manufactured by elevated- 
temperature heat treatment of the easy graphite pitch obtained from various raw materials and purification natural 
graphites, or these graphites among these. 

[0022] These graphite ingredients have that desirable 0.335-0.34nm (distance between layers) of whose d values of the 
lattice plane (002nd page) for which it asked by the X diffraction by Gakushin method is usually 0.335-0. 337nm more 
preferably. As for these graphites ingredient, it is desirable that the microcrystal size (Lc) for which is 0.1 or less % of 
the weight most preferably, and ash content usually asked by the X diffraction by Gakushin method 0.5 or less % of the 
weight more preferably 1 or less % of the weight is 30nm or more. Furthermore, 50nm or more of microcrystal size 
(Lc) is more more desirable, and what is 1 OOnm or more is the most desirable. 

[0023] Moreover, the median size of a graphite ingredient is a median size by the method of laser diffracting / being 
scattered about, and is usually 7-30 micrometers still more preferably 5-40 micrometers more preferably 3-50 
micrometers 1-100 micrometers, the BET adsorption method specific surface area of a graphite ingredient ~ usually » 
0.5-25.0m2/g — it is — desirable — 0.7-20.0m2/g — more — desirable — 1.0-15.0m2/g — it is 1.5-10.0m2/g still more 
preferably. Moreover, in the Raman spectrum analysis using Ar-ion-laser light, it is more desirable that intensity ratio 
R=IB/IA of the peak PA of the range of 15 80- 1620cm- 1 (peak intensity IA) and the peak PB (peak intensity IB) of the 
range of 1350-1370cm-l is [ the full width at half maximum of the range of zero to 0.5 and 1580-1620cm-l ] usually 
one or less [ 25cm - ] preferably one or less [ 26cm - ]. 

[0024] Moreover, other negative-electrode material which emits [ occlusion and ] a lithium can also be mixed and used 
for these carbonaceous ingredients. As occlusion and negative-electrode material which can be emitted, lithiums other 
than a carbonaceous ingredient Although a lithium metal is mentioned to metallic-oxide ingredients, such as metals, 
such as Ag, Zn, aluminum, Ga, In, Si, germanium, Sn, Pb, P, Sb, Bi, Cu, nickel, Sr, and Ba, an alloy of Li, or oxide of 
these metals, and a list Preferably, Sn oxide, Si oxide, aluminum oxide, the lithium alloy of Sn, Si, and aluminum, and 
a metal lithium are mentioned. 

[0025] These negative-electrode ingredients may mix two or more kinds, and may be used. Especially the method of 
manufacturing a negative electrode using these negative-electrode ingredients is not limited. For example, it can apply 
to the substrate of a charge collector, and by drying, a negative electrode can be manufactured and roll forming of this 
negative-electrode ingredient is carried out as it is, and a binder, a thickener, electric conduction material, a solvent, etc. 
can be added to a negative-electrode ingredient if needed, and it can consider as the shape of a slurry, and can also 
consider [ it can consider as a sheet electrode or ] as a pellet electrode with compression molding. 
[0026] When using a binder for manufacture of an electrode, if it is a stable ingredient, it will not be especially limited 
to the solvent used at the time of electrode manufacture, the electrolytic solution, and other ingredients used at the time 
of cell use. As the example, polyvinylidene fluoride, polytetrafluoroethylene, styrene-butadiene rubber, polyisoprene 
rubber, butadiene rubber, etc. can be mentioned. 

[0027] When using a thickener for manufacture of an electrode, if it is a stable ingredient, it will not be especially 
limited to the solvent used at the time of electrode manufacture, the electrolytic solution, and other ingredients used at 
the time of cell use. As the example, carboxyl methyl cellulose, methyl cellulose, a hydroxymethyl cellulose, ethyl 
cellulose, polyvinyl alcohol, oxidization starch, phosphorylation starch, casein, etc. are mentioned. 
[0028] When using electric conduction material for manufacture of an electrode, if it is a stable ingredient, it will not be 

• 
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* especially limited to the solvent used at the time of electrode manufacture, the electrolytic solution, and other 
ingredients used at the time of cell use. As the example, carbon materials, such as metallic materials, such as copper 

.and nickel, graphite, and carbon black, are mentioned. The quality of the material of the charge collector for negative 
electrodes has the point of metals, such as copper, nickel, and stainless steel, being used and being easy to process it 
into a thin film in these, and the point of cost to desirable copper foil. 

[0029] As an ingredient of the positive electrode which constitutes the rechargeable battery of this invention, the 
ingredient which emits [ occlusion and ] lithiums, such as lithium transition-metals multiple oxide ingredients, such as 
lithium cobalt oxide, a lithium nickel oxide, and a lithium manganic acid ghost, can be used. Especially about the 
manufacture approach of a positive electrode, it is not limited but can manufacture according to the manufacture 
approach of the above-mentioned negative electrode. Moreover, about the configuration, after mixing, a binder, electric 
conduction material, a solvent, etc. can be added to a positive-electrode ingredient if needed, and it applies to the 
substrate of a charge collector, and it can consider as a sheet electrode or can consider [ press forming can be performed 
and ] as a pellet electrode. 

[0030] As for the quality of the material of the charge collector for positive electrodes, metals, such as aluminum, 
titanium, and a tantalum, or the alloy of those is used. In these, since especially aluminum or its alloy is lightweight, it 
is desirable in respect of energy density. It is not limited especially about the quality of the material or the configuration 
of a separator which are used for the rechargeable battery of this invention. However, it is stable to the electrolytic 
solution, and choosing from the solution retention outstanding ingredients is desirable, and it is desirable to use a 
porous sheet or a nonwoven fabric etc. which uses polyolefines, such as polyethylene and polypropylene, as a raw 
material. 

[0031] Especially about the method of manufacturing the rechargeable battery of this invention which consists of a 
negative electrode, a positive electrode, and a nonaqueous electolyte at least, it is not limited but can choose suitably 
from the approaches usually adopted. Moreover, the coin type which carried out the laminating of the cylinder type, 
pellet electrode, and separator of the inside-out configuration which combined the cylinder type, pellet electrode, and 
separator which were not limited especially about the configuration of a cell but made the sheet electrode and the 
separator the shape of a spiral is usable. 
[0032] 

[Example] An example and the example of a comparison are given to below, and although explained, this inventions 
are not per concrete mode of this invention, and also the thing limited by these examples, unless the summary is 
exceeded. 

2 and 6-G t-butyl-4-methylpyridine is dissolved in example 1 gamma-butyrolactone at 5% of the weight of a rate. 
Further under desiccation arg;on atmosphere Dissolve the hoe lithium fluoride (LiBF4) which fully dried at a rate of one 
mol/1., prepare the electrolytic solution, produce a coin mold eel by the after-mentioned approach, and it sets at 60 
degrees C. The charge and discharge test was repeated and it asked for the ratio of the discharge capacity of the 100 
cycle eye to the discharge capacity of a 1 cycle eye. A result is shown in Table -1 . 

The quinoline was dissolved in example 2 gamma-butyrolactone at 5% of the weight of a rate, and it evaluated like the 
example 1 except having used the electrolytic solution which dissolved and prepared LiBF4 at a rate of one mol/1. 
further. A result is shown in Table -1 . 

The alpha-picoline was dissolved in example 3 gamma-butyrolactone at 5% of the weight of a rate, and it evaluated like 
the example 1 except having used the electrolytic solution which dissolved and prepared LiBF4 at a rate of one mol/1. 
further. A result is shown in Table -1 . 

Pyridazine was dissolved in example 4 gamma-butyrolactone at 5% of the weight of a rate, and it evaluated like the 
example 1 except having used the electrolytic solution which dissolved and prepared LiBF4 at a rate of one mol/1. 
further. A result is shown in Table -1 . 

1, 2, and 3-triazine was dissolved in example 5 gamma-butyrolactone at 5% of the weight of a rate, and it evaluated like 
the example 1 except having used the electrolytic solution which dissolved and prepared LiBF4 at a rate of one mol/1. 
further. A result is shown in Table -1 . 

1 -methyl pyrrole was dissolved in example 6 gamma-butyrolactone at 5% of the weight of a rate, and it evaluated like 
the example 1 except having used the electrolytic solution which dissolved and prepared LiBF4 at a rate of one mol/1. 
further. A result is shown in Table - 1 . 

The pyridine was dissolved in example 7 gamma-butyrolactone at 5% of the weight of a rate, vinylene carbonate was 
further dissolved at 5% of the weight of a rate, and it evaluated like the example 1 except having used the electrolytic 
solution which dissolved and prepared LiBF4 at a rate of one mol/1. on it. A result is shown in Table -1 . 
Other additives evaluated like the example 1 to example of comparison 1 gamma-butyrolactone except having used the 
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' electrolytic solution which dissolved and prepared LiBF4 at a rate of one mol/1., without adding. A result is shown in 
Table -1. . 

• Vinylene carbonate was dissolved in example of comparison 2 gamma-butyrolactone at 5% of the weight of a rate, and 
it evaluated like the example 1 except having used the electrolytic solution which dissolved and prepared LiBF4 at a 
rate of one mol/1. further. A result is shown in Table -1 . 

It evaluated like the example 1 except having used the electrolytic solution which dissolved and prepared LiPF6 at a 
rate of one mol/1. to example of comparison 3 propylene carbonate. A result is shown in Table -1. 
[0033] 
[Table 1] 
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* Evaluation of the electrolytic solution in the evaluation example of a rechargeable battery and a rechargeable battery 
was carried out as follows. 

It is LiCo02 as [production of positive electrode] positive active material. 6 % of the weight of carbon black and 9 % 
of the weight (the Kureha chemistry company make, trade name KF-1000) of polyvinylidene fluorides were added to 
85% of the weight, and it mixed, and distributed by N-methyl pyrrolidone, and what was made into the shape of a 
slurry was applied to homogeneity on aluminium foil with a thickness of 20 micrometers which is a positive-electrode 
charge collector, and after desiccation, it pierced to discoid with a diameter of 12.5mm, and considered as the positive 
electrode. 

d value of the lattice plane (002nd page) in [creation of negative electrode] X diffraction 0.336nm, lOOnm or more 
(264nm) and ash content 0.04 % of the weight, [ crystallite size (Lc) ] 1 7 micrometers and BET adsorption method 
specific surface area 8.9m2/g, [ the median size by the method of laser diffracting / being scattered about ] In the 
Raman spectrum analysis using Ar-ion-laser light The peak PA of the range of 1580- 1620cm- 1 (Peak intensity I A) and 
the artificial-graphite powder (the TIMCAL, LTD. make — ) whose full width at half maximum of the range of 0. 1 5 and 
1580-1620cm-l intensity ratio R=IB/IA of the peak PB (peak intensity IB) of the range of 1350-1370cm-l is 22.2cm- 1 
The styrene butadiene rubber (SBR) made to distribute to trade name KS-44 94% of the weight with distilled water is 
added so that it may become 6 % of the weight by solid content. It mixed by the De Dis parser and what was made into 
the shape of a slurry was applied to homogeneity on copper foil with a thickness of 1 8 micrometers which is a 
negative-electrode charge collector, and after desiccation, it pierced to discoid with a diameter of 12.5mm, the electrode 
was produced, and it used as a negative electrode. 

The positive electrode was held in the can made from stainless steel which serves as a positive-electrode conductor 
using [production of coin mold eel] positive electrode, a negative electrode, and the electrolytic solution, and the 
negative electrode was laid through the separator made from polyethylene which infiltrated the electrolytic solution on 
it. the obturation plate which serves both as this can and a negative-electrode conductor ~ the gasket for an insulation — 
minding — it sealed in total and the coin mold eel was produced. 

In [evaluation of coin mold eel] 25 degree C, 0.5mA constant current performed the charge and discharge test by 
charge termination electrical-potential-difference 4.2V and discharge-final-voltage 3.0V, and the charge and discharge 
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* test of 100 cycle was performed. At this time, the value which broke the discharge capacity of a 100 cycle eye by 
discharge capacity of 1 cycle eye was defined as the ratio of discharge capacity. 
.[0034] 

[Effect of the Invention] A nonaqueous electolyte rechargeable battery with the more high engine performance can be 
offered without spoiling the safety which the nonaqueous electolyte rechargeable battery using the non-aqueous solvent 
which the cycle property at the time of an elevated temperature is raised, and makes a lactone compound a subject by 
this invention originally has that there are few ignition qualities etc. 



[Translation done.] 
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" JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 * * * * s h 0 ws th e worc i which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The nonaqueous electolyte rechargeable battery which is the solvent with which this non-aqueous solvent 
makes a lactone compound a subject in the nonaqueous electolyte rechargeable battery which consists of a negative 
electrode which contains at least occlusion and the ingredient which can be emitted for a metal lithium, a lithium alloy, 
or a lithium, a positive electrode which contains occlusion and the ingredient which can be emitted for a lithium, and 
the electrolytic solution which comes to dissolve lithium salt in a non-aqueous solvent, and is characterized by 
containing a nitrogen-containing aromatic heterocycle compound 0.1 to 10% of the weight. 

[Claim 2] The nonaqueous electolyte rechargeable battery according to claim 1 which is a kind of compound chosen 
from the group which a nitrogen-containing aromatic heterocycle compound becomes from a compound with a 
pyridine frame, a pyrrole frame, an imidazole frame, or a pyrimidine frame at least. 

[Claim 3] The nonaqueous electolyte rechargeable battery according to claim 1 or 2 which is a kind of compound 
chosen from the group which a nitrogen-containing aromatic heterocycle compound becomes from a pyridine, a 
pyrrole, 1 -methyl pyrrole, a quinoline, an isoquinoline, 1 -methyl imidazole, and a pyrimidine at least. 
[Claim 4] The nonaqueous electolyte rechargeable battery according to claim 1 to 3 with which a lactone compound 
contains gamma-butyrolactone. 

[Claim 5] The nonaqueous electolyte rechargeable battery according to claim 1 to 4 which contains at least a kind of 
compound chosen from the group which consists of vinylene carbonate, ethylene sulfide, vinyl ethylene carbonate, a 
propane ape ton, phenylethylene carbonate, and an annular carboxylic anhydride into the electrolytic solution 0. 1 to 
10% of the weight. 

[Claim 6] at least one sort of inorganic lithium salt or LiCF3 as which lithium salt is chosen from LiPF6 and Li BF4 -- 
S03 and LiN (CF3S02)2 — The nonaqueous electolyte rechargeable battery according to claim 1 to 5 which are at least 
one sort of organic lithium salt chosen from the group which consists of LiN (CF3CF2S02)2, LiN (CF3S02) 
(C4F9S02), LiPF3(C2F5) 3, and LiB (CF3COO)4. 

[Claim 7] The nonaqueous electolyte rechargeable battery according to claim 1 to 6 whose lithium salt a lactone 
compound contains gamma-butyrolactone 50% of the weight or more, a kind of compound chosen from the group 
which consists of vinylene carbonate, ethylene sulfide, vinyl ethylene carbonate, a propane ape ton, phenylethylene 
carbonate, a succinic anhydride, an anhydrous malonic acid, a maleic anhydride, and phthalic anhydride into the 
electrolytic solution is contained 0.1 to 10% of the weight at least, and is LiBF4. 

[Claim 8] The nonaqueous electolyte rechargeable battery according to claim 1 to 7 with which the negative-electrode 
ingredient which emits [ occlusion and ] a lithium consists of the oxide and/or the lithium alloy of at least one sort of 
metals which are chosen from the carbonaceous ingredient whose d value of the lattice plane (002nd page) in an X 
diffraction is 0. 335-0. 34nm, and/or the group which consists of Sn, Si, and aluminum. 

[Claim 9] The nonaqueous electolyte which is the electrolytic solution for rechargeable batteries for using it at least 
combining the negative electrode which contains occlusion and the ingredient which can be emitted for a metal lithium, 
a lithium alloy, or a lithium, and the positive electrode which contains in a list occlusion and the ingredient which can 
be emitted for a lithium, andjs jhe solv en t with wh jchjtc omes to dis solve lithiu m salt in a non -aq^ou£j$oWent arid 
this non-aqueous solyen tmakes a lactone comp oin3Ld^a_siibj ect, a nd is characterized by containing a nitrogen-containing 
aroma ^Heteroc^ c o mpound 0.1 to r0%^f the we ight. * 



[Translation done.] 
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